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The Distributed Energy Revolution:
The Implications for Hawai |
and the role of the
NELHA Gateway DER Genter

' ‘ Natural Energy Laboratory
of Hawaii Authority
§ INELHA]

Administered by the Department of Business,
Economic Development & Tourism

State of Hawaii
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N NatralEneroyLaboratory

Natural Energy Labhoratoryof
< Hawan INELH)

s [Established by Hawaii State
legislature in 1974 as a
research support facility for
the development of alternate
energy & related technologies.

\
~ 2 Mini-OTEC launched in 1979.
i

Initially administered hy the
Research Corporation of the

University of Hawaii (RCUH).

orHawanmAuthontyINELRA]

Hawall 0ceanScience s
Techinology IHOSTI Park

&) Established hy Legisiature in

1989 to allow commercial
expansion of the activities
spawned by NELH research.

Initially administered hy the
High Technology Development
Corporation IHTDCL.

Legisiated to he administered
with NELH hy the Natural Energy
Lahoratory of Hawaii Authority
INELHAI in 1990.
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NELHA
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The Natural Energy Lahoratory of Hawaii
Authority INELHAI was created by the Hawaii
State Legisiature in 1990 to administer both the
322-acre Natural Energy Lahoratory of Hawail
INELHI and 9548-acre Hawaili Ocean Science &
Technology [HOSTI Park properties located at
Keahole Point on the Island of Hawaii.
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NELHA'BoartorDireciors

A

11Voting Memhers:

iept of Business, Economic Development and Tourism (Director

Unversity of Hawai'[Presidentl

Board of Land & NaturaliResources (Chairman)

county of HawantMayor]

ResearchAdvisory Commitiee(2l

GovernorAppointees (3]

Hawai Strategic Development Corporation

High Techinology Development Corporation;
1Tenanv(Non-Votingl Representative
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NELHA'MiSSIon Statement
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“To develop and diversify the Hawaii
economy hy providing resources and
facilities for energy and ocean-related
research, education, and commercial
activities in an environmentally sound
and culturally sensitive manner’
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NELHA
gutstanting Resources

A unique compliement of natural and
logistical resources at Keahole Point
gives NELHA a decided advantage over
other locations.



LOGATION &
STABILITY
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Stability

A

<« £ NELHA'S PROKIMITY to an INTERNATIONAL AIRPORT allows

import and export activities as well as, travel, to he
conducted with relative ease.

£ LOGATION within a STABLE POLITICAL CLIMATE is a plus for
any business venture weighing options at sites around
the world. Other places in the equatorial regions where
warm and cold seawater might also be accessible tend to
be In politically unstable settings In developing
countries..
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SUNSHINE
AND
LOCATION

& SOLAR INSOLATION is consistently high at NELHA, with the rate of
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incoming natural sunshine ranked ahove that of any other coastal
site in the United States. Rainfall is also low, less than 13 inches per
year, maximizing days of clear, cloudiess skies.

NELHA's LOCATION at Keahole Point is an ideal setting for an ocean
science facility primarily due to its steep offshore hathymetry and
narrow band of coral reef, characteristic of the geologically youthful
Big Island. The steep bathymetry affords close proximity to deep
ocean water, accessed within one mile from shore at Keahole Point.
Contrast this to geologically older locations such as islands with
more extensively developed reef systems or continental coasts
where access to deep ocean water may typically he 90-100 miles
from shore.
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SEA WATER
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Access to hoth warm surface and
cold deep seawater In large
quantities in one location, IS not
available anywhere else as ideal
as at Keahole In Kaillua-Kona.
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SEA WATER

WARM SURFACE SEAWATER (SSW) is pumped
onshore continuously, drawing from an inlet
pipe located 600 feet offshore at a depth of 45
feet from the surface and 45 feet ahove the
ocean hottom. The waters from the NELHA SSW is
drawn are rated Class AA in water quality and
range in temperature from 76° to 82° F (24.5° to
21.9° G year round.
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GOLD DEEP
SEAWATER

COLD DEEP SEAWATER (DSW) is pumped
continuously from 2,000 foot depths and is
distributed onshore through the largest seawater
delivery system of its kind. The DSW is drawn
from chilly deep ocean water less than one mile
from shore at a constant 43° F (6° C), virtually
pathogen-free and rich in the organic nutrients
essential for plant growth.



_ W Ocean Thermal Energy
‘ Conversion (OTEC)

seawater

T
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THE LARGE TEMPERATURE DIFFERENCE BETWEEN SSW AND
DSW brought onshore makes NELHA ideal for technologies
such as ocean thermal energy conversion [0TEC). Hawaii
IS one of the few locations in the developed world that is
included in the broad band of oceanic waters in which
these conditions exist, circling the glohe within about 23
degrees latitude to the north and south of the equator.
NELHA is recognized internationally for pioneering work
on the concept of OTEC .
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FrrEERE

NELHA
pioneerinoIEG iechnnology

In 1979, a barge duhbed "Mini-OTEC,” anchored offshore of Keahole Point,
demonstrated the world€s first production of net electrical power via

closed-cycle OTEC.



NELHA
pioneerinoIEG iechnnology
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In 1981, shore-based OTEC research began W|th a project
testing biofouling and corrosion countermeasures for the

closed cycle OTEC process.
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NELHA
Today and Tomorrow

Natural Energy Laboratery
of Hawall Authority




5 Soon NELHA will also he pumping cold seawater from
3,000 ft depths via 99" pinelines deployed in 2001.

5 Water from this depth will maintain a constant 39°F (4° C).

5 Gonstruction of the onshore distribution for this pipeline
will be starting in early summer and he completed hy the
end of 2003.

£ Seueral companies have invested millions of dollars in
infrastructure and are developing commercial activities
that will hoost revenues for NELHA and the State of Hawaii.
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< Thiry (30) tenants
Aquacuiture iAbaione; Moi, Elouner; Lohster,
< Grah;, Shrimp)
Education

Neutraceuncals (Spiriihing; Astaxanthinl
Water (Bounigue Beverages)
Cosmelics

odit £%) West Hawall Explorations Academy
&\ ") a public charter school

A

Vll‘llr

A




Ep—_
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4~ ! Diversiving & strengthening
gy Hawaii’s Economy
<. .

. 5 S 2millionrevenues/annum
< g S32million multipliers

4‘ Taxes

<~ 5 950 million infrastructure
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IThe NELHA Gateway

A

& A signature preject to be lecated at thie entrance to the
Hawali Ocean Science & Technology (HOSHE) Park of the
Natural Eneray’ Laboeratery off Hawalil.

A

& A campus; setting for research, develepment, education and
outreach.

& Three primary thrust areas:

A

Distributed and Renewable Energy: Resources

Ocean Sciences and Viarine Bioproducts
Education, Outreach, and Eco/lechno leursm
— Related Commercial Activities
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4‘ Phase l:: NELHA Gateway
’ ~ Distributed Energy Resources (DER) Center
Ay

X

~ The NELHA Gateway DER Center

< provides the foundation for a premier
national institute dedicated to the

<~ development, testing, and deployment
of distributed energy generation

technologies.
<«
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Phase I: NELHA Gateway
Distributed! Energy Resources (DER) Center

A L A

& Construction grant used to)design andibuild a
state-of=the-art facility: and infrastructure.

A

Center will senve as incubatoer for companies
fiocused on renewable/distributed energy
generation.

& Establishment of industry partnerships through co-
spoensered Research, Development,
Demonstration| & Deploymentiisia key: program
element.

A

& National partnersiwill advance market penetration
overseas; (to bridge US technoelogy withi Asia-
Pacific needs)

A
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‘ g Construction Funds

1999 T

<~ 2000 S 1o million

~ 2001 S 05 million

< 2002 $ 0.5million
~ 5 Program Hinds

2002 S 05 million

‘ oTOTAL1999-2002  SA0million
T
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Feferalknmaing
HScalYear 2009
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g GCongresshas appropriatedian additional
S1millionthroughthe U'S: Department of
Energytocontinue supnoriof the NELHA

< Gateway DER Genterand energy programs:

A
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< S I0TAL1999-2003°  Sa.0million
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The Big Island of Hawaii
|deal Location for the
NELHA Gateway DER Center

Urgent need for distributed energy: resources (DER).

A model demonstration site torlessideveloped energy.
economies without difficulty: ofiworking eutside the United
States.

Proximity’ ofi potentiallmarkets: inf Asia-Pacificiregion.

EXxisting andi planned DER (private and public sector)
Projects afiord pantnenng opportunities to: maximize
resources andlenhance knowledge base.

EXisting renewable energy: resources, hybrid eneray.
projects, and community’ SUppoIit Gffer opportunity for Hawali
torleaditihe nationi as a model for researnch, develepment and
demonstration off DER’ prejects:



BiglIsiand Energy’ Picture

Small isolated grid (1 75MW)
Wide array: ol existing renewable technologies and reseurces
70r VWV developed or permitted
EXisting selar, wind;, hyadroelectric and geothermal generation
Significant biomass, andlocean thermall resources
IHighiaverage energy: cost ($0.20/kw-hr, $2.50 per gallon gasoling)
Unigue transmission and demand characieristics
[Daytime peak strains transmission system
Cewer night demand requires curtailment ofi RE sources

Ofi-peak cost-effective RE s available for conversion into hydrogen
and application| in' DG systems

\Viajorr energy: Usersihave anneunced and implemented plans te
discennect fromithe grid.
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NELHA Gateway: Project oppoertunity,
Signiiicant existing investment: in suppert infrastructure
Suceessiul track record in incubating technoelegy: companies

Successiul track recordiinimanaging, develeping andi implementing
renewable eneragy. pilot proejects

Broad support for distributed enengy: resource: technology:
development andldemoenstration

Recognized by U.S) Department of Energy, industiy and academic
pPatners as the “gateway: te distributed generationiior Hawail, Pacific
Islands, and Asia.

Capitalize on pesitive eutreachiand community, acceptance effionts
initiatea
Key compenent te broadening Hawain=wide NELHA concept



NELHA locationisideal for addressingthe three energy
challenges facing HELGO and hawan Gounty

2. Transmission of Power

1. West Hawaii
Supply/Demand Imbalance

Expected to grow
5% a year
100 7 90 (approx. 5 MW)
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<N NELHA Gateway DER Center
* ~ Supports the DER Strategic Plan
4,

.

< The NELHA Gateway DER Center

<~ will support the U.S. Department of
~ Energy and its Distributed Energy

< Resources Strategic Plan goal of
~ 20% new distributed energy

< generation capacity by 2010.

.
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§) Provide centralized site and infrastructure to test DER
technologies in a real-world environment.

Develop outreach activities to accelerate public acceptance of
DER technologies.

& Promote industrial partnerships and sponsorship of R&D and
testing programs.

&) Provide model utility for real-world demonstration of DER
technologies (local pool of potential commercial users ).

& Contribution of Hawaii State assets including including those
from NELHA; Energy, Resources & Technology Division; and
the University of Hawaii.
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The NELHA Distributed Energy Strategy was
considered within the hroader context

OCEAN SCIENCES & @ GOVERNMENT

State & Local

AQUACULTURE

Ocean Research Government

Distributed Resources
Aquaculture National Security

Businesses

Public Safety and ,f,fgﬁ,r:t'isﬂ

the Environment Agencies

County Community
e Chambers of Commerce

* Civic Organizations
* Economic Development Councils

Education
K-12, UH




Partnership Strengthens
the NELHA Gateway DER Center

Active: collaberation of: gevermment, URIVErSItiES, research, and
iIndustny: will'enable:

* Appropriate programmatic guidance

* Mechanisms for sustained funding

> Best available technicaliassistance

* Community, gevernment, and industy outreach
* Opporntunities;for collateral joint prejects

» Achievement of partners: ebjectives
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limetable

Activity Start — End
Secure funding for Phase lifacility, 19991- 2003
Designiand construct Phase! I facility; 20102 —0)0)¢

- Design Completed April 2003

« Construction bid & selection in May 2003
« Construction commence in June 2003

« Construction completion November 2003

Strengthen DOE partnership 2001 = 2007
[Develop industrial partnerships 2001 - 2007
Establishi state policies to support DER 2001 = 2007
Secure federal programmatic investments 2002 - 2007
Independent: operations 2007 ........



ECOLOGICALLY SUSTAINABLE DESIGN

FiNér mmiaw RLSTEVENSON, 1889 |




The Inspiration




Demand Side Management
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NELHA Gateway DERGenter
gesignioream fean
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Ferraro Choi and Associates Ltd
» Architecture

» Sustainable Design

« LEED™ Accreditation 2002

A
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NELHA Gateway DERGenter
gesignioream fean

Encnlne Scott

Relevance, Excellence, Reliability

Forestry Tasmania Center
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Leacdersnip In Energy &

Wwironrmental JaJJJJJ
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Aleading-edge systemiion designing,
constructing, eperating and certiiying the
Wend s greenest bulldings:.

A
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For more information
please visit



http://www.nelha.org/
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